The ring contraction-desulfurization route from transient 1-(arylcarbonyl)-pyrido[2,1-c]-1,4-thiazine intermediates, generated in situ from the treatment of the corresponding pyridinium salts with a base and then a dehydrogenation agent, to 1-(arylcarbonyl)indolizines was first observed. By using this route three 1-arylcarbonyl-6,8-dimethylindolizines having the protected 2-thiol group were prepared and their transformation to 2-acyl-3-arylthieno[3,2-a]indolizine derivatives were performed in good yields.
was caused by the kind of 1-substituent in these intermediates (Ia,b) . In our continuing effort to introduce a ketone group to the 1-position of indolizine ring, we recently examined to apply this type of reaction to the more substituted 7,9-dimethylpyrido[2,1-c]-1,4-thiazine system, which can be smoothly generated from the corresponding 3,5-dimethylpyridinium salts, and found that the corresponding 1-arylcarbonyl-6,8-dimethylindolizine derivatives were formed. In this paper we describe the first appearance of a ring contraction-desulfurization route from 1- 
RESULTS AND DISCUSSION

Ring contraction-desulfurization route of 1-(arylcarbonyl)pyrido[2,1-c]-1,4-thiazine intermediates
We already reported that the reactions of parent and 4-methyl substituted 1-[1-ethoxycarbonyl-2-methylthio-2-(phenacylthio)vinyl]pyridinium salts with a base and then a dehydrogenating agent afforded only the ring contraction-rearrangement products, ethyl 1-arylcarbonylthio-2-(methylthio)indolizine-3-carboxylates. 3 However, when the corresponding 3,5-dimethylpyridinium bromides (3a-c), prepared by the S-alkylation of 3,5-dimethylpyridinium 1-ethoxycarbonyl-2-methylthio-2-thioxoethylide (1a) with phenacyl bromide (2a), p-chlorophenacyl bromide (2b), and p-bromophenacyl bromide (2c), were treated with 1,8-diazabicyclo [5.4 .0]undec-7-ene (DBU) and chloranil in chloroform at 0 o C, the corresponding ethyl 1-arylcarbonyl-6,8-dimethyl-2-(methylthio)indolizine-3-carboxylates (4a-c) were unexpectedly obtained in 63, 46, and 55% yields. In these reactions we could not detect any alternative products such as 1-(arylcarbonylthio)indolizine derivatives (5) . Similar treatment of salts (3d-f), which were formed
having a protected 2-thiol group and 2a-c, gave the corresponding 1-arylcarbonyl- The elemental analyses for these products (4a-f) were in good accord with our proposed structures and not with those for the rearranged 1-(arylcarbonylthio)indolizines (5) . The IR spectra of 4a-f showed strong carbonyl absorption bands at 1645-1693 cm -1 due to the α,β-unsaturated ketone and ester carbonyl groups. 7 The IR spectra of 4d-f also exhibited a saturated ester carbonyl band near 1730 cm This high field shift must be caused by the proximity between the 1-arylcarbonyl and 8-methyl groups which are at the peri-position because we have already observed the non-coplanarity between the indolizine ring and the 1-ester carbonyl group in diethyl 6,8-dimethylindolizine-1,3-dicarboxylates. 8 To confirm the detailed structures of products (4a-f) we performed an X-ray analysis for one compound (4b). The ORTEP drawing 9 of compound (4b) is shown in Figure 2 . As expected, the bond lengths of the methyl carbon (C20) to the carbonyl carbon (C9) or oxygen (O1) are 3.158 and 3.186 Å and the deference between them was little. Furthermore, the dihederal angle (O1-C9-C1-C2)
between the indolizine ring and the 1-carbonyl group was very large (111.9 o (5)) and the coplanarity between them was almost lost. CN>3-Ac>3-CO 2 Et>1-CO 2 Et), has been already established. 8, [10] [11] [12] Furthermore, the reactivity of the 1-ketone carbonyl group in 4a-f was expected to be higher than that of the 3-ester carbonyl one, because it is known that a ketone carbonyl group is generally more susceptible to a nucleophilic attack than a ester carbonyl one and that the reactivity of the 1-carbonyl group on diethyl 6,8-dimethylindolizine-1,3-dicarboxylate derivatives is increased strongly by the steric repulsion of the 8-methyl group. 7 When the deprotection of the 2-substituent of 4d-f, the removal of the ethyl acrylate generated, and the addition of (6) were not carried out because of their low yields (<5% Scheme 2
The structures of products (7a-o) were determined mainly by the elemental and IR and 1 H NMR spectral analyses. The elemental analyses for 7a-o were in good accord with our proposed compositions and the IR spectra showed characteristic carbonyl absorption band(s) in the range of 1611-1688 cm -1
. In particular, the largely shifted carbonyl absorption band (1611-1651 cm -1 ) appeared in the IR spectra of 7a-o are characteristic of the 2-acyl group in 5-membered heteroaromatic furans and thiophenes. 3, 8, [10] [11] [12] In the 1 H-NMR spectra (Table 1) This large high field shift to the 4-Me group suggested the presence of the large shielding effect attributable to the 3-aryl group. The conformations of these molecules were confirmed finally by the Xray analysis of compound (7e). The ORTEP drawing 9 of 7e is showed in Figure 2 . As seen from this under the same conditions for a further 4-6 h. The reaction mixture was concentrated at reduced pressure and the residue was separated by column chromatography on alumina using CHCl 3 as an eluent.
The yellowish layers of product (4) were combined and concentrated at reduced pressure.
Recrystallization of the crude product from ethanol afforded the corresponding ethyl 1-(arylcarbonyl)indolizine-9-carboxylate. Some data for products 4a-f are as follows: Table 1 and some other results are as follows: All calculations were performed using the teXsan package.
14 The structure was solved by a direct method (SIR).
15
The non-hydrogen atoms were refined anisotropically, and the hydrogen atoms were attached at the idealized position and not refined. The final R-and R w -factors after full-matrix leastsquares refinements were 0.057 and 0.059 respectively for 2514 (I>2.00σ( )) observed reflections. 3 . All calculations were performed using the teXsan package. 14 The structure was solved by a direct method (SIR).
Crystallography of ethyl 2-(p-chlorobenzoyl)-3-(p-chlorophenyl
15
The non-hydrogen atoms were refined anisotropically, and the hydrogen atoms were attached at the idealized position and not refined. The final R-and R w -factors after full-matrix least-squares refinements were 0.061 and 0.044 respectively for 2640 (I>2.00σ( )) observed reflections.
